Effects of arachidonic acid on sodium currents in rat dorsal root ganglion neurons.
The effects of arachidonic acid on tetrodotoxin-sensitive (TTX-S) and tetrodotoxin-resistant (TTX-R) sodium currents in rat dorsal root ganglion neurons were assessed using the whole-cell patch-clamp method. Both sodium currents were modulated in a similar way by extracellular application of arachidonic acid. Arachidonic acid increased the currents at lower depolarizing potentials, while it suppressed the currents at higher depolarizing potentials and at less negative holding potentials. These effects were due to the shifts of both the conductance-voltage curve and the steady-state inactivation curve in the hyperpolarizing direction. Indomethacin, a cyclooxygenase inhibitor, suppressed the arachidonic acid-induced shift of the conductance-voltage curve but not that of the steady-state inactivation curve. 5,8,11,14-Eicosatetraynoic acid, a non-metabolizable arachidonic acid analog, failed to shift the conductance-voltage curve but still produced the shift of the steady-state inactivation curve. Thus it is assumed that the effect of arachidonic acid on the sodium channel activation is caused by the metabolite(s) of arachidonic acid. However, the effect on the steady-state sodium channel inactivation is exerted by arachidonic acid itself. It is suggested that arachidonic acid, by modulating sodium currents, may alter the excitability of sensory neurons depending on the resting membrane potential.